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DETAILED ACTION 

Specification 

1. The title of the invention should read "... AND A METHOD...". . A new title is 
required which reflects this spelling correction. 

Claim Objections 

1 . Claim 2 is objected to under 37 CFR 1 .75(c), as being of improper dependent 
form for failing to further limit the subject matter of a previous claim. Applicant is 
required to cancel the claim(s), or amend the claim(s) to place the claim(s) in proper 
dependent form, or rewrite the claim(s) in independent form. The second claim's 
characterization of operational ranges as small and large is seen as broader than the 
operational limits set forth in claim 1 , which require one valve to handle a maximum of 
1 0% of the overall flow rate and a second valve to handle the rest. 

Claim Rejections - 35 USC §112 

1 . The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

2. Claim 1 recites the limitation "flow rate controller" in line 6. There is insufficient 
antecedent basis for this limitation in the claim. For purposes of this communication it 
will be assumed that this limitation refers to a "flow controller" of line 2. 
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3. Claim 1 recites the limitation "the set flow rate" in line 6. There is insufficient 
antecedent basis for this limitation in the claim. For purposes of this communication it 
will be assumed that this limitation should read "a set flow rate". 

4. Claim 3 is rejected under 35 U.S.C. 112, second paragraph, as being indefinite 
for failing to particularly point out and distinctly claim the subject matter which applicant 
regards as the invention. It is unclear how, for example, the flow rate through one 
controller could be 10% of the overall flow rate, while the flow rate through another 
controller could be 100% of the overall flow rate. 

Claim Rejections - 35 USC § 102 

5. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

6. Claims 6 and 7 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Pfeiffer (PCT Publication WO01/96972). 

With regard to claim 6, Pfeiffer discloses a method for internal pressure control of a 
chamber, comprising the steps of: 

continuously operating (operational description at col. 1 lines 36-44) a vacuum 
pump (118) to decompress, through an exhaust line equipped with a conductance valve 
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(1 1 6), a chamber (1 02) supplied with a gas from a gas supply facility (1 1 4) equipped 
with a pressure type flow controller (112); 

determining relationships between a gas supply flow rate and an internal 
pressure of the chamber at both the maximum degree and minimum degree of opening 
of the aforementioned conductance valve, respectively (col. 1 lines 44-51), to ascertain 
a control range for the gas supply flow rate to the chamber (col. 1 lines 56-60) and a 
control range of the internal pressure of the chamber (col. 1 line 61 - col. 2 line 7); and 

regulating the gas flow rate, while supplying gas from the gas supply facility, to 
the gas supply flow rate corresponding to the internal pressure of the chamber to be set, 
determined from the relationship between the gas supply flow rate and the internal 
pressure of the chamber, to maintain the chamber at the desired set pressure (col. 2 
lines 7-14). 

With regard to claim 7, Pfeiffer discloses a method for an internal pressure control of a 
chamber, comprising the steps of: 

supplying a chamber (102) connected to both a gas supply facility (114) and an 
exhaust system (1 1 8) having a conductance valve (116); and 

maintaining an internal pressure of the chamber at a set pressure by regulating 
both an opening of the conductance valve of the exhaust system and a supply flow rate 
of the gas supply facility (col. 2 lines 7-14). 



Claim Rejections - 35 USC § 103 
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7. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

8. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

9. This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 

1 0. Claims 1,2,3 are rejected under 35 U.S.C. 1 03(a) as being unpatentable over 
Lull (US Patent Application Publication 2002/0179148) in view of Ohmi (US Patent 
6,422,264), and further in view of Ohmi (US Patent 6,178,995). 
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With regard to claims 1 and 2, Lull discloses a gas supply facility for a chamber, 
comprising: 

a plurality of pressure type flow controllers (SPLIT MFC A, SPLIT MFC B) 
connected in parallel; 

a controller (210, 222, 226, 227) to control the operation of an aforementioned 
plurality of pressure type flow controllers; and 

a chamber (160), wherein 

the pressure type flow rate controller allows accurate flow control over a wide 
flow rate range by making one of the pressure type flow controllers to be a controller for 
a small flow rate, while the remaining pressure type flow controller controls the rest of 
the gas flow rate range (i.e. - a large flow rate range). (See example at column 7 lines 
10-35.) 

Lull does not disclose the chamber to be exhausted by a vacuum pump. 
However Ohmi '264 teaches that it was known in the art of semiconductor production at 
the time of invention to use a vacuum pump (VP) to discharge a process gas from a 
chamber. To discharge a process gas from Lull's chamber, it would have bee obvious 
to one of ordinary skill in the art at the time of invention to supplement Lull's system with 
the Omhi '264 patent's vacuum pump. 

Lull does not disclose the flow controller to comprise an orifice, pressure 
detector, control valve, or computational control part as also required of the claim. 
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However, Ohmi '995 teaches a similar pressure type flow rate controller comprising an 
orifice (5), a pressure detector (3) provided on an upstream side of the orifice, a control 
valve (1) provided on an upstream side of the pressure detector, and a computation 
control part (6) wherewith a gas flow rate Qc passing through the orifice is computed 
with pressure P 1 detected by the pressure detector using a formula Qc=KP 1 (see 
abstract), and a difference Qy with the set flow rate Qs is output to a control valve as a 
driving signal (see abstract), thereby maintaining the ratio P1/P2, of a pressure P1 on 
the upstream side of the orifice and a pressure P2 on the downstream side, as 
approximately two or more (see column 8 lines 29-38). Ohmi '995 teaches this device 
to permit control of the flow rate of gases with very high precision over the whole 
process, without causing transient phenomena such as the overshooting of feeding 
gases. In order to permit similar control of the flow rate of gases in Lull's system, it 
would have been obvious to one of ordinary skill in the art at the time of invention to 
substitute Ohmi '995's flow controllers for those of Lull. 

Neither does Lull disclose the small flow rate range to be up to 10% of the 
maximum flow rate to be supplied to the chamber. However, Lull discloses the small 
flow rate range to be adjustable (see column 7 lines 10-35). It therefore would have 
been obvious to one of ordinary skill in the art at the time of invention to set the small 
flow rate range to be up to 10% of the maximum flow rate, where the specific 
operational circumstances require such a performance characteristic. 
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With regard to claim 3, Lull discloses the invention as claimed, with exception to the 
specific flow rate ranges required. However, Lull discloses the small flow rate range to 
be adjustable (see column 7 lines 10-35). Therefore, where the specific operational 
circumstances require such performance characteristics, it would have been obvious to 
one of ordinary skill in the art at the time of invention to set one pressure type flow 
controller, for a small flow quantity, to be 0.1-10% of the maximum flow rate, while a 
flow rate range of another pressure type flow controller, for a large flow quantity, is set 
to be 10-100% of the maximum flow rate. 

1 1 . Claims 4 and 5 are rejected under 35 U.S.C. 1 03(a) as being unpatentable over 
Lull in view of Ohmi '264, and Ohmi '995, as applied to claim 1 above, and further in 
view of Carter (US Patent 5,875,817). 

With regard to claim 4, Lull, Ohmi '264 and Ohmi '995 disclose the invention as claimed 
except for the sequential operation of the flow controllers. However, Carter teaches 
that, in order to approximate a continuous flow curve, it was known in the art at the time 
of invention to operate a plurality of pressure type flow controllers by incrementally 
increasing the overall flow rate, where the step size along such a flow curve 
corresponds to the lowest flow rate of any of the flow controllers (see column 2 line 67- 
column 3 line 9). This implies that the flow controller with the smallest associated flow 
rate is opened first. To approximate a continuous flow curve in the operation of Lull's 
device, and thereby avoid pressure surges downstream of the flow controllers, it would 
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have been obvious to sequentially operate the flow controllers, as taught by Carter, 
starting with a pressure type flow controller for a smaller flow quantity range to one for a 
larger flow quantity, in turn, by means of control signals remitted from a signal 
conversion part (Lull's element 210) in the controller. 

With regard to claim 5, Carter teaches a rising rate setting mechanism of control signals 
to be remitted to said pressure type flow controllers allotted for all the flow rate ranges 
of the flow controllers (see reference to continuous flow curve, at column 2 line 67- 
column 3 line 9), and said pressure type flow controllers supply the set flow rate of gas 
after a specified lapse of time following the remittance of the aforementioned control 
signals (a response time is inherent to the operation of flow controllers). 

12. Claim 8 is rejected under 35 U.S.C. 103(a) as being unpatentable over Pfeiffer as 
applied to claim 6 above, in view of Ohmi '995, and further in view of Lull. 

Pfeiffer discloses a method for an internal pressure control of a chamber as claimed in 
Claim 6. 

Pfeiffer does not disclose the flow controller to comprise an orifice, pressure 
detector, control valve, or computational control part as also required of claim 8. 
However, Ohmi '995 teaches a similar pressure type flow rate controller comprising an 
orifice (5), a pressure detector (3) provided on an upstream side of the orifice, a control 
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valve (1) provided on an upstream side of the pressure detector, and a computation 
control part (6) wherewith a gas flow rate Qc passing through the orifice is computed 
with pressure P 1 detected by the pressure detector using a formula Qc=KP 1 (see 
abstract), and a difference Qy with the set flow rate Qs is output to a control valve as a 
driving signal (see abstract), thereby maintaining the ratio P1/P2, of a pressure P1 on 
the upstream side of the orifice and a pressure P2 on the downstream side, as 
approximately two or more (see column 8 lines 29-38). Ohmi '995 teaches this device 
to permit control of the flow rate of gases with very high precision over the whole 
process, without causing transient phenomena such as the overshooting of feeding 
gases. It would have been obvious to one of ordinary skill in the art at the time of 
invention to add Ohmi '995's orifice, pressure detector, and computational control part 
to Pfeiffer's flow rate controller, and to operate this combinatorial flow rate controller as 
taught by Ohmi '995, to precisely control the flow rate of gases in Pfeiffer's system 
without causing transient phenomena, as taught by Ohmi '995. 

Neither does Pfeiffer disclose a plurality of flow controllers of the type required by 
claim 8, or a controller to operate the plurality of flow controllers, as required by claim 8. 
However, Lull teaches that, to supply fluid to a process chamber, it was known in the art 
at the time of invention to employ a similar method wherein a gas supply facility 
comprises: 

a plurality of pressure type flow controllers (SPLIT MFC A, SPLIT MFC B) 
connected in parallel; and 
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a controller (210, 222, 226, 227) to control the operation of an 
aforementioned plurality of pressure type flow controllers, which comprises 

an input setting part (222) to set a gas flow rate to be supplied to a 
chamber, and 

a signal conversion part (226, 227) to convert an input value to the 
said input setting part into control signals to pressure type flow controllers, 
thus making it possible to accurately control flow rate control over a wide 
flow rate range by remitting control signals from a signal conversion part to 
all the pressure type flow controllers, 

wherein the pressure type flow rate controller allows accurate flow 
control over a wide flow rate range by making one of the pressure type 
flow controllers to be a controller for a small flow rate, while the remaining 
pressure type flow controller controls the rest of the gas flow rate range 
(i.e. - a large flow rate range). (See example at column 7 lines 10-35.) 
To supply fluid to Pfeiffer's process chamber, it would have been obvious to one 
of ordinary skill in the art at the time of invention to provide a plurality of flow controllers, 
a signal conversion part, and an input setting part, as taught by Lull, to increase the 
precision of flow rate control. Additionally, it would have been obvious to one of ordinary 
skill in the art at the time of invention to set the small flow rate range to be up to 10% of 
the maximum flow rate, where the specific operational circumstances require such a 
performance characteristic. 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to WILLIAM MCCALISTER whose telephone number is 
(571)270-1869. The examiner can normally be reached on M-R, 8-7. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Gregory Huson can be reached on 571-272-4887. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

William McCalister /Stephen M. Hepperle/ 

Patent Examiner Primary Examiner, Art Unit 3753 

WMM 
5/30/2008 



